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The article presents the states of metabolic processes in the body of cattle, ensuring the realization of
the genetic potential of animals. The object of the study were Holstein cows aged 4 to 6 years.
Hematological and immunological studies, indicators of cellular immunity were determined. As a result of the
conducted studies, a certain relationship between immunological indicators and the level of milk productivity
was revealed. In cows with a productivity of more than 7 thousand kg of milk per lactation, the hemoglobin
content is 10% higher than in cows with a productivity level of less than 5 thousand kg. With an increase in
productivity, a decrease in the number of immunocompetent cells and a slowdown in phagocytosis reactions
in cows were observed. In cows with milk yield for lactation of 5 thousand kg of milk, the content of
immunompetent cells was at the level of average normative indicators. With an increase in productivity from
5 thousand kg, cows showed a decrease in the number of T-lymphocytes by 25.4%. The T/B lymphocyte
index is 12.6% lower, and the phagocytic activity of neutrophils is 5.4% lower compared to low-productivity
animals and average normative indicators. The indicator of T-lymphocytes of group 1 is higher than the
indicator of group 2 and 3 by 7.3% and 10.6%, respectively. Accordingly, there was an increase in the index
of monocytes of group 1 than in groups 2 and 3. Thus, it was found that with an increase in the level of dairy
productivity in cows, quantitative indicators of the immune system decrease, which indicates the
development of immunodeficiency conditions in them.
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B cmamebe nipusedeHbl cocmosiHUsi 0OMeHHbIX MPOUeCcco8 8 opeaHU3Me KpyrnHO20 po2amozo cKkoma,
obecneyusarowuM peasiuzayuro 2eHemu4yeckoz2o nomexuyuarsa xusomHsix. Obbekmom uccriedosaHus bbiiu
Kopoebl 2onwmuHuckol rnopodel 8 sospacme om 4 do 6 nem. Onpedensnu eemMamorioaudyeckue u UMMYyHO-
Jloeuyeckue uccriefo8aHus, rnokasamersiu Kremo4yHoeo uMmMyHumema. B pe3ynbmame npoesedeHHbIX uccrie-
0osaHull 8bisisrieHa ornpedesieHHasi 3a8UCUMOCTb MEXOY UMMYHOJI02UHECKUMU MoKazamesisiMu U yPOBHEM
Morio4yHol npodykmusHocmu. Y Kopoe ¢ npodykmueHocmbio 6oriee 7 mbiC. K2 MOJSIOKa 3a fiakmauyuro
codepxkaHue 2emoeriobuHa Ha 10% eblwe, YeM y Kopog C yposHeM rpodykmusHocmu meHee 5 meic. ke. C
ysesnu4eHuUeM npodykmueHocmu Habnodanu CHUXeHUE Kosludecmea UMMYHOKOMIIeMEeHMHbIX K/1emoK U
3amedneHue peakyul hazoyumosa y Kopos. Y kopoe ¢ ydoeM 3a nakmauyur 5 mbic. k2 Morioka codep-
JKaHue UMMYHOMIIeMEHMHbIX K/IeMOK Haxo0usioCb Ha ypoeHe CPedHUX HopMamueHbix rnokazamened. Npu
rnosbiweHuUU nMpodyKmuUueHOCMU Oom 5 mbIC. K2 y KOpO8 8bISI8/IEHO CHUXeHuUe Konudecmea T-numgoyumos
Ha 25,4%. WHOekc T/B-numebouumos meHbwe Ha 12,6%, rnokazamenb c¢hazoyumapHol akmusHocmu
Helimpogburos — Ha 5,4% no cpagHeHU C HU3KO MPOOYKMUBHbLIMU XUBOMHbBIMU U CPeOHUMU HOpMamus-
HbiMU riokaszamensamu. lNokazamens T-numgouyumos 1 epynnbi 8bilie nokaszamers 2 u 3 epynnel Ha 7,3% u
10,6% coomeemcmeeHHOo. COOmMeemcmeeHHO OmMMEYeHO yeeriudeHue rnokasamesiss MoHoyumos 1 epynribl,
4yem 80 2 u 3 epynnax. Takum obpa3om, 6b1/10 yCmMaHOBIEHO, YMO C 08bILEHUEM YPOB8HS MOSIOYHOU rpo-
OYKMUBHOCMU Y KOPOB CHUXXAKMCS KOJIUYECMBEHHbIE roKa3amesiu UMMYHHOU cucmeMbl, 4mo ceudemerib-
cmeytom o paszgumuu UMMyHOOeUUUMHbIX COCMOSIHUL Y HUX.

Kntouesble crioga: KpyrnHbil po2ambil CKOM, UMMYHHbIU cmamyc, eeMamoroausi, npodyKmueHoOCMmMb,
OuazHocmuka.
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Makanada xaHyapnapdblH 2eHemuKarsblK or1eyemiH iCke acbipyObl Kammamachbi3 ememiH ipi Kapa
Mar ar3acbiHOarbl Memabonukansik npoyecmepdiH xal-Kyli kenmipineeH. 3epmmey HbicaHbl 4 xacmaH 6
)Kacka OeliHei xonwmelH myKbiMObl cubipnap 605n0bl. ['eMamono2usinbiK XoHe UMMYHO02UsifbIK 3epm-
meynep, XacywarblK UMMyHUmMemMmIiH Kkepcemkiuumepi aHbikmandsl. 3epmmeynep HomuxeciHoe UMMyHO-
Jio2usnbIK Kepcemkiwumep MeH cym eHimOdiniai deHeeli apacbiHOarbl 6eneini 6ip 6alnaHbiC aHbiKmandsbl.
Jlakmauusi ke3iHOe eHimOiniai 7 MbIH Ke-HaH acambiH cublpriapda eHiMOinik OeHeelii 5 MbIH Ke-HaH a3
cubipnapra KaparaHOa 2emo2robuHHIH menwepi 10% - ra xorapbl.eHIMOINIKMIH XoFapblinaybIMeH UMMY-
HOKOMIemeHmmi acywarnap caHbiHbIH mMemMeHOeyi xoHe cubipriapdarbl hazoyumos peaxyusinapbiHbIH
basynaybi balikanodbl. Jlakmayusi ke3iH0e 5 MbiH K& cym cayambiH cubipiiapda UMMYHOMIeMeHmMmi xacy-
wasiapdblH KypaMbi opmawa Hopmamusmik kepcemkiwumep deHeaeliHde 60510bl. 5 MbIH Ka-HaH eHiMOIniKmiH
apmybiMeH cubiprapda T-numgboyummep caHbiHbiH 25,4% - ra memeHOez2eHi aHbiKkmanodbl. T / B-numgo-
yummepdiH uHOeKkci memeH 6HIMOI XaHyapriapMeH XeHe opmawia HopMamuemik KepcemkimepmeH
canbicmbipraHda 12,6% — ra, HelimpogundepdiH hazoyumapnbiK besiceHdinieiHiH Kepcemkiwi 5,4% - ra
memeH. 1-monmarbl T-numgboyummepdiH Kepcemkiwi muiciHwe 2 xaHe 3-monmarbl kepcemkiwmeH 7,3%
- ra xoHe 10,6% - ra xorfapsbl. TuiciHwe, 1 x8He 2 monmapra KaparaHOa 3 monmbsiH MOHOUUMMEPIHIH ecyi
6atikandbl. Ocbinaliwa, cublprnapdbiH cym eHimdiniai OeHeeliHiH XOfapbinaybiMeH UMMYHObIK XyUeHiH
caHObIK Kepcemkiwumepi memeHOelUmiHi aHbiKmanobl, 6y onapdarbl UMMYH manuwbibifbl xardaliapbiHbIH
OamybiH kepcemeOi.

TytiHdi ce3dep: ipi Kapa mMas, uMMyHObIK Mapmebe, eemamorioaus, eHimOinik, duasHocmuka.

At the present stage of agricultural development, the issues of scientific support for increasing the
efficiency of agricultural production are of particular relevance, in particular, the development of dairy farming
and the production of high-quality dairy products are of great importance. The productivity of cows is closely
related to the level of metabolism, including the intensity of physiological and biochemical metabolic
processes associated with the transformation of a significant amount of energy and nutrients from feed into
milk. At different stages of lactation of cows, the intensity of metabolic processes is different. The study of the
mechanisms of such changes, as well as their relationship with the chemical composition of milk can
significantly help in the regulation of metabolic processes through feeding and will make it possible to get
more high-quality products and increase the age of productive use of cows [1, p. 275].

The activity of the immune system and the resistance of the organism depend on many factors:
genetic, age and physiological characteristics of the organism, the conditions of feeding and keeping cows,
the season of the year, the effects of microorganisms, stress [2, p.28].

The main goal of the development of farmingis to increase the productivity of cattle at the lowest
economic costs [3, p.18;]. However, with an increase in the level of productivity in cows, a violation of
metabolic processes, a decrease in reproductive function, natural resistance and immunological reactivity
are noted, which leads to the premature culling of especially valuable animals [4, p.21].

Highly productive cows are susceptible to even minor changes in keeping conditions and react to this
with a more pronounced metabolic disorder affecting their immunobiological status [5, p.23]. In this regard,
there is a need for early diagnosis of immunopathologies and targeted immunocorrection [6, p.18].

Blood in the body performs different functions: transport, gas exchange, excretory, thermoregulatory,
humoral-endocrine, protective, maintaining water-salt balance. For the harmonious performance of the listed
functions, the blood composition in a healthy body is maintained in a relatively dynamic constancy. However,
with a general tendency to maintain the constancy of its composition, blood is very sensitive to changes in
organisms [7, p. 56].

As noted by M.T. Taranov, it is important to assess not abrupt pathological changes in the metabolism
of animals, but insignificant changes occurring precisely within the physiological norm of the studied
parameters. It is important to indicate by a slight change in the levels of blood biochemical parameters in
which direction the studied methods of influencing the animal's body shift the metabolism - to desirable or
undesirable, and on this basis to strive to strengthen or weaken the tested factors or to abandon them [8,
p.73].
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In this regard, the need to conduct research to assess the immune status of animals, especially highly
productive animals, for early diagnosis of immunopathology and timely organization of measures to correct
the identified disorders, becomes more urgent.

In this regard, the purpose of the research was to study the clinical, hematological and immunological
indicators of cows in different periods of lactation in LLP "Sadchikovskoe" of Kostanay region.

Materials and research methods. The studies were conducted from 2020 to 2021. The object of the
study was Holstein cows, aged 4 to 6 years. Groups of animals were formed according to the principle of
analogues, depending on the level of productivity (with a milk yield per lactation less than 5 thousand kg (n =
15), 5-6 thousand kg (n = 15), 6-7 thousand kg (n = 15), over 7 thousand kg (n = 15)), physiological state.

Hematological and immunological studies were carried out according to generally accepted methods.
Determined indicators of cellular immunity: the content of T-lymphocytes. The determination of B-
lymphocytes was used to characterize the humoral link. Determined the ratio of T- and B-lymphocytes (index
T /B).

A clinical examination was carried out twice a year in the experimental farm. When assessing the
clinical status of animals to determine the main symptoms of non-infectious pathology, the following
indicators were taken into account: appearance and fatness; the external condition of the mucous
membranes and skin, lymph nodes, the state of the respiratory and digestive organs, the musculoskeletal
system.

Research results. Currently, the enterprise LLP "Sadchikovskoe" provides meat and dairy products for
the internal need of the Kostanay region and other regions of the country, has a steadily developing
economic indicators of farming

The state of metabolic processes in the body of cows is known to be the main factor that ensures the
realization of the genetic potential of animals. Quite a lot of studies have been carried out to assess the
metabolism in cows at different periods of lactation. However, homeostasis and immunological reactivity in
highly productive animals against the background of lactation to factors of the body's defense systems is
insufficiently studied.

We, together with employees of the farm, carried out a comprehensive clinical examination of cows.

Comprehensive clinical examination of cows made it possible to identify clinical signs of pathological
processes: changes in the coat (dullness, delayed shedding, alopecia in the neck, spinal column, sacrum),
obstetric and gynecological diseases.

When studying the immune system of cows, it was found that hematological parameters in different
physiological periods did not differ significantly.

To assess the quantitative composition of the immunohematological indicators of animals with
different levels of milk productivity, groups of cows were formed with a milk yield per lactation from 5 to 6
thousand kg, from 6 to 7 thousand kg, over 7 thousand kg.

As a result of the studies, a definite relationship was revealed between immunological parameters and
the level of milk production. In cows with a productivity of more than 7 thousand kg of milk per lactation, the
hemoglobin content is 10% higher than in cows with a productivity level of less than 5 thousand kg.

With an increase in productivity, a decrease in the number of immunocompetent cells and a slowdown
in phagocytosis reactions in the body of cows were observed. It was found that in cows with a milk yield per
lactation of 5 thousand kg of milk, the content of immune cells was at the level of average normative
indicators.

With an increase in productivity of cows from 5 thousand kg a decrease in the number of T-
lymphocytes by 25.4% was revealed. The T / B-lymphocyte index becomes 12.6% lower, the neutrophil
phagocytic activity indicator - by 5.4% compared to low-productive animals and the average normative
indicators given in literary sources (I.A. Shkuratova, 2002; N. A. Vereshchak, 2005; Yu.N. Fedorov).

Compared with cows with a productivity level of 5 thousand kg of milk, the content of erythrocytes was
more than 2 and 3 groups of cows by 7.1% and 7.7%, respectively.

The number of leukocytes is less by 20.9% and 20.5%, respectively.

The index of T-lymphocytes of the 1st group is higher than the index of the 2nd and 3rd groups by
7.3% and 10.6%, respectively, which ensure the recognition and destruction of cells carrying foreign
antigens, enhance the effect of monocytes. Accordingly, there was an increase in the indicator of monocytes
of the 1st group (5 thousand kg) than in the 2nd and 3rd groups by 13.3% and 28.2%.

The indicator of B-lymphocytes in cows with a productivity of 5 thousand kg and 6 thousand kg,
significant changes have not been established. This indicator decreased in cows with a productivity of more
than 7 thousand kg.

The lymphocyte count in all three groups was at the same level.

The average indicator of basophils in cows with a productivity of over 7 thousand kg is higher than
group 1 (5 thousand kg) and group 2 (6 thousand kg) by 28.3% and 41.7%, respectively. The main function
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of basophils is to maintain an allergic reaction triggered by mast cells. Together with eosinophils and
neutrophils, they migrate to the focus of allergic inflammation from the bloodstream.

Thus, it was found that with an increase in the level of milk production in cows, the quantitative
indicators of the immune system decrease, which indicates the development of immunodeficiency states in
them.
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